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I. INTRODUCTION 
In a recent paper [l], Batt proves that the initial value problem of stellar 
dynamics has a global-in-time solution for a class of symmetric initial data which 
gives rise to potentials with radial symmetry. The proof that is given relies on 
the fact that the gravitational field is always directed inward along a radius. 
Since the argument makes use of both the direction of the field and its uniformity 
in sign, the result obtained in Batt’s paper does not apply to the electrostatic 
Vlasov-Poisson system of plasma physics. An electrostatic system is obtained 
from system (l), (2) [l, p. 3421 by replacing (2) by 
K(t, x) = V,U(t, x) (2’) 
and by defining the potential 0’ as 
U(f, x) = -J p(Gy)/l3’- x j dy, 
2/ 
x, 21) - H(x, v)] da, 
where H(x, V) represents a fixed background distribution of charge. In the 
electrostatic case the sign of a radially symmetric field will in general vary as a 
function of both r and t. What is given in this paper is a brief addition to the theory 
of [l] which allows the proof to be carried out without regard to the direction 
of the field. The result of the paper then carries over to the Vlasov-Poisson 
system of plasma physics with comparable radial symmetry. 
II. Maw RESULTS 
The system (l), (2) [l, p. 3421 with Eq. (2) replaced by (2’) will be referred 
to as the system (l), (2’) and is an electrostatic Vlasov--Poisson system. Let 6 be 
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the initial data of (I), (2’) and H(x, 7~) the background distribution of opposite 0 
charge. To get conditions on (b and H, a slight modification of conditions 
Al-A4, Al’ [l, pp. 346, 3611 is required. Condition Al is modified to 
We let 
(Ala) 
and A2-A4, Al’ are kept the same. We assume the functions $ and H satisfy this 
revised set of conditions referred to as Ala, A22A4, and Al’. The main result of 
this paper is contained in the following theorem, which is the generalization to 
the electrostatic problem of [I, Theorem 3, p. 3631. 
THEOREM 1. * If $, H satisfJ1 conditions Ala, A2-A4, and Al’ thm the system 
(1), (2’) has a zcnique (gZobaZ-in time) classical solution. 
The proof is obtained by modifying the theory given in [l, pp. 356-3641 and 
the following development is meant to be integrated with that theory. 
The characteristic system under consideration is 
(i, f = u cos a, 
(ii) zi = -F(t, r) cos 01, 
(iii) dc = [F(t, r)/u - U/Y] sin CL. 
We assume constants Ll, and M such that 
I F(t, l)l G cd>, t >, 0, Y > 0, 
where gA(r) is the continuous function defined as 
g&) = AlY, 0 < P < (M/Al)li3 = VI 
g&) = M/Y’, f, 3 7. 
The point to be noted here is that now F(t, r) can be negative, thus making it 
possible to apply the theory of [l] to an electrostatic Vlasov-Poisson system in 
the presence of a background charge distribution as is done here or with some 
additional generalization to a system of several interacting charged species. The 
function 
GA(y) = 7 I;, 
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is the continuous antiderivative of gr2(r) with lim,,, GA(y) = 0. For any two 
points rr , Ta 
1 GA(rl) - Ge4(r2)l < ;M2’3A;‘3. (2) 
In what follows r(t), u(t), a(t) is taken to be a solution to (I) such that 
r(O) u(0) sin(ol(0)) = c > 0. Since r(t) u(t) sin(o(t)) is a first integral of the 
system it follows that 
r(t) u(t) sin(cx(t)) = c, t > 0. (3) 
As pointed out in [l] the solution therefore satisfies 
0 < r(t), u(t) < co, 
0 < a(t) < 7-r for all t > 0. 
The following lemmas can replace Lemmas 5-8 [l, pp. 357-3611. 
LEMMA 1. Assume P > 0 or 7: < 0 on [tl , ta], then 
I W,) - U2(t,)l G 2 I G&(td - G&W~ 
Proof. From (Ii) and (lii) 
&u2) = uzi = -F(t, Y)U cos a: = -Ff. 
Hence 
However 
1 u2(t2) - u2(tl)l < 2 I:” 1 F+ I dt. 
Thus 
I I” - u2(tJl < 2 I G,Wd) - GkWl. 
LEMMA 2. At a local maximum of r(t) 
u2(t) ,< M2’3A:‘3. 
Proof. At a local maximum 
P = u cos a = 0 3 01 = 42, sinol=l, 
i: = zi cos a: - usinadL=---u&GO =-jl 20. 
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Hence from (liii) 
Thus F > 0 and 
Lmm~4 3. At a local minimum of v-(t) 
U2(t) < qo) + 3nfwy. 
Proof. If t > 0 is a local minimum then there exists to < t such that either 
t, = 0 or to is a local maximum and f < 0 on [to , t]. 
If t, = 0 then from Lemma 1 and (2) 
qt) < 23(o) + 3wy3. 
If t, is a maximum we distinguish two cases: 
(i) r(t), r(t,J < -q or r(t), r(t,,) > q, in which 
I G.&W) - GAWJ)I < M z/3 l/3 -4; 
and from Lemmas 1 and 2 
u”(t) < u2(to) + 2M2’3A:‘3 < 3M”‘3A:‘3. 
(ii) r(t) < 7, r(t,) > v, in which from Lemma 1 and (2) 
U2(t) < u2(t,) + 3M2’3A:13 < 4M?4;;3, 
This estimate is sufficient to complete Batt’s proof, but in order to get the bound 
obtained in [l] we further refine the estimate. From Lemma 1 
~~0) < u2k,) + 2 I GM)> - GA(Y(GJ)I 
(4) 
< u2(to) + 3Mr2’3A:‘3 
2M 
- __ - Alr(t)2. 
I’M 
Since r(t,), r(t) are the extrema then ol(t,,) = a(t) = ~12 and from (3) 
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Substituting in (4) and minimizing the negative term over r(t) we get 
But it is show above that u2(t) < 4M2/3L44:/3; thus 
242(t) < u2(to) + 3M2’3_4:‘3 - & Ilff2’3L4y3 ( (5) 
It is easily seen that for u2(to) in the interval [0, M2/3A:‘3] (Lemma 2) the right 
side of (5) is maximized at u2(t0) = 0. Thus 
u’(t) < 3M”‘sA~~3, 
which is the estimate given in [l, p. 3601. 
LEMMA 4. For atzy t > 0 
u”(t) ,< u’(0) + 6M3’3Ay. 
Proof. If t > 0 there exists to <t such that either to = 0 or to is a local 
extremum of r(t) and P does not change sign on [to , t]. Thus from Lemmas l-3 
U”(t) G U2(to) + 2 I G&W - GN3)l 
< u”(0) + 6nPAy. 
The proof of [I, Theorem 3, p. 3631 1s now easily generalized to a proof of 
Theorem 1. The operator 
T: 9 ---f %[l, 3501 
is constructed on the basis of system (I), (2’). From Lemma 4 it is seen that the 
inequality of [I, Lemma 8, p. 3591 is replaced by 
u(t) < u. + 61’“W’3A1/6 1 . 
The inequality for P in [I, Theorem 2, p. 3611 is then modified to account for 
this new bound on u(t) and for the fixed background distribution H(x, v). A 
modified inequality is 
P,, + (8~llI)1i3(6Do)1/6P1/2 < P. 
With these changes the proof of [l, Theorem 3, p. 3631 holds as a proof for 
Theorem I. 
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